Conjunctivitis in Southwest Georgia

By RICHARD P. DOW, Ph.D., and VIRGINIA D. HINES, B.S.

CUTE CONJUNCTIVITIS, commonly
known as “sore eyes,” is endemic in various
sections of the southern United States. The
disease erupts seasonally, reaching high levels
of prevalence each summer. Its incidence
seems closely related to the seasonal and geo-
graphic abundance of “eye gnats” of the genus
Hippelates. Because of this association, Hip-
pelates is not unreasonably considered as a pos-
sible vector of conjunctivitis.

The disease occurs mostly in younger chil-
dren, in uncomplicated cases without any known
sequelae. In this country it does not appear to
be associated with the spread of trachoma. On
the other hand, in a region such as southwest
Georgia, where conjunctivitis is endemic, it is
a cause of much illness. Most rural preschool
children have at least one case of conjunctivitis
each summer, and among older children, the
disease is a cause of much school absenteeism
during the fall (7).

Studies in the Rio Grande Valley in Texas
indicated that most cases of sore eyes in that
area were due to Haemophilus aegyptius, the
Koch-Weeks bacillus (2, 3). Additional un-
published studies conducted by Dr. Dorland J.
Davis of the Public Health Service demon-
strated similar etiology in the vicinity of
Thomasville, Ga. Here the Koch-Weeks organ-
ism was found to exhibit seasonal abundance
corresponding to that of observed sore eyes and
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also to occur more frequently than Haemo-
philus influenzae in cultures of eyes having
signs of conjunctivitis.

Collection and Analysis of Data

The present paper describes a house-to-house
epidemiological study of conjunctivitis in the
rural town of Barwick, Ga., near Thomasville.
The field observations were made between May
17 and October 29, 1951. The study population
of 486 persons included nearly every family
within a mile of the Barwick railroad station
and was fairly evenly distributed between white
and Negro persons and between the sexes. Chil-
dren less than 15 years of age included 33 white
males, 49 white females, 45 Negro males, and 51
Negro females. The families were first visited
in two groups: one group on May 17th and
18th and the other on June 5th and 6th. There-
after each group was visited alternately at
2-week intervals except for one 3-week interval
in October.

During the house-to-house visiting, informa-
tion on eye symptoms and on cases of sore eyes
was elicited for each member of the family.
The informant was usually the mother or an-
other woman tending the household. No cul-
tures were taken, but the eyes of every available
person were examined for signs of conjuncti-
vitis.

For the analysis of the data from this study,
a case of conjunctivitis is defined as an illness
which was called conjunctivitis or sore eyes by
either the observer or the informant. Ages are
fixed at the number of whole years of age at
the end of July 1951. This procedure leads to
some inaccuracy but most of the observations
still fall within the correct year of age. Case
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attack rates are expressed as the number of
cases times 100 per person-periods of experi-
ence. (The word “experience,” as used here,
means the sum of the unit periods of time cov-
ered by the interviewing.)

In the 11 rounds of visiting, the study popu-
lation of 486 persons might have contributed a
maximum of 11 times 486, or 5,346, person-pe-
riods of experience ; 4,062 person-periods, or 76
percent of this maximum, were actually ob-
tained. Fifty-six percent of the total experi-
ence was supplemented by physical examination
of the eyes, the total number of examinations
being 2,275. The number of eye examinations
was disproportionately small for the males over
14 years old ; and at the opening of the schools in
September, there was a very marked drop in the
number of eye examinations in the children of
ages 5-14 inclusive. With these exceptions, the
sampling of the study population was not un-
balanced. No denominators have been adjusted
to exclude either persons with chronic conjunc-
tivitis or persons who might have acquired im-
munity to the disease.

Age, Race, and Sex

Preliminary analyses of the data showed no
marked difference in conjunctivitis attack rates
between male and female persons of all ages or

between white and Negro persons of all ages.
It was apparent from the start, however, that
the rates were much higher in children. In
fact, only 17 of all the 123 cases occurred in
the persons over 9 years old who made up 70
percent of the study population.

With respect to age, the rates for white and
Negro children are found to differ markedly,
yet rates for both races decrease rapidly after
an early peak (table 1). In the white group,
the highest attack rate occurs in two separate
years (ages 2 and 3). In the Negro group,
the highest attack rate occurs at age 1.

When the attack rates for white and Negro
children are compared by age groups, the rate
for children 14 years of age is found to be dis-
tinctly higher in the white population than in
the Negro population (table 2). When the
rates for both sexes are compared without sepa-
ration as to race, the attack rates for males are
higher, but only slightly so, for less than 1, 1-4,
and 5-9 years.

Of course the attack rates, based on numbers
of cases, are strongly influenced by the inform-
ant’s definition of a case. Different individuals
might count as one case, or as two cases, a single
infection which had two separate periods when
the signs and symptoms were more severe. In
the present study as many as five cases have
been reported in one individual (table 3).

Table 1. Conjunctivitis case attack rates in southwest Georgia, by age and race,
May 17-October 29, 1951
White Negro
Age (years)
Persons | Cases ﬁfl%eer[ Rate 2 | Persons| Cases gflggr; Rate 2
7 3 62 4.8 13 4 71 5.6
9 7 90 7.8 11 12 88 13. 6
7 13 60 21.7 9 6 82 7.3
7 13 60 21.7 12 6 94 6. 4
8 13 74 17. 6 9 1 74 1.4
7 4 73 5.5 7 6 65 9.2
6 7 50 14.0 6 1 53 1.9
5 3 46 6.5 2 0 17 .0
5 2 48 4.2 5 1 42 2.4
3 3 29 10. 3 6 1 53 1.9
18 2 167 1.2 16 3 137 2.2
12 0 102 .0 13 0 114 .0
182 5 1, 647 .3 101 7 664 1.0
276 75 2, 508 3.0 210 48 1, 554 3.1

1 Person-periods.
2 Cases X 100 per person-periods of experience.
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Table 2. Conjunctivitis case attack rates and
percentages of children affected in white and
Negro populations, May 17-October 29, 1951

Case attack
rates

Percentages of
persons affected
Age (years)

White|Negro{WhiteNegro| P!

Less than 1______ 4.8 5.6 43 31| >.90
1-4_ . 16. 2 7.4 81 49 | <. 02
59 . 7.7 3.9 58 27 .05
10-14___________ 1.2 2.2 11 19 | >.80

! Probability of null hypothesis (that no difference
exists between the percentages for whites and Negroes).

Since it is often a matter of opinion as to when
one case has recovered and another has begun,
the number of separate cases is a less objective
figure than the number of persons affected by
sore eyes. The numbers of whites and Negroes
who were affected and the numbers who were
not affected at some time in the course of the
study can be compared by fourfold analysis.
This method shows that the proportion of white
children attacked by sore eyes is significantly
higher than the proportion of Negro children
in the age groups 1-4 and 5-9 years (table 2).
When the numbers of male and female children
affected and not affected by sore eyes are simi-
larly compared, the results again reflect the case
rates, and there is no evidence of a difference
in rates between the sexes.

Duration of lliness

The finding of differences in attack rates be-
tween the white and Negro children led to a
study of other differences in the two groups.
Besides 11 cases of conjunctivitis for which
total length was not recorded and 7 cases which
may or may not have been recovered on the day
of the last pertinent interview, there are 46
recovered cases and 60 cases last reported as
active. In Negroes, the cases are of longer aver-
age duration whether or not they were active
at the time of the last interview, and this is true
even if cases of 14 or more days’ duration are
excluded (table 4). Moreover, 16 of the 22
cases reported to have lasted 2 weeks or longer
are in Negroes.

That these figures on duration of illness are
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more or less typical of the disease in southwest
Georgia is indicated by data on sore eyes col-
lected in 1949 and 1950 during case history
studies of diarrhea. In this study, several
workers making house visits in the same general
area conducted interviews at monthly intervals
in 10 different communities in Thomas, Brooks,
and Colquitt Counties (4). As in the 1951
data, the average duration of all recovered cases
of sore eyes was shorter in white persons than
in Negroes: 9.6 and 11.0 days, respectively.
The average duration of those recovered cases
which lasted less than 14 days was also shorter
in whites than in Negroes: 5.0 and 6.1 days, re-
spectively. The significance of this racial dif-
ference in reported duration of the shorter cases
has a probability of less than 0.01 by the ¢ test
for unpaired data. The essence of the differ-
ence in both sets of data seems to lie in the much
larger number of white cases said to have lasted
1 or 2 days (table 5). The basis of the differ-
ence between races need not be physiological; it
may be sociologic, for example: (a) the degree
of illness which each group accepts as a case of
sore eyes, (b) the medical treatment given to
cases by the two groups, (¢) personal hygiene,
or (d) some aspect of reporting, such as a
tendency of white mothers to minimize the
length of time their children remain ill.

Table 3. Numbers of persons having indicated
number of cases of conjunctivitis per indi-
vidual, by age and race

Number of cases

Age
(years) 1 2 3 4 5

Over 14_______

Note: W—White; N—Negro.
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Table 4. Average duration of cases of con-
junctivitis by race, May 17-October 29, 1951 *

White Negro
Type of case _| Aver- _| Aver-
Num-| “gge | NUm-| "o
dura- dura-
¢ Ofes tion e a(,)sfes tion
%€ 1(days)| “% |(days)
All recovered cases. .. ... 33| 2.6 13 4,9
All active cases_________ 37 4.5 23 18. 1
Recovered cases of less
than 14 days’ duration.| 32| 2.3 12 4.1
Active cases of less than
14 days’ duration_ ____ 321 21 8 6. 4

1 Excluded are 7 cases which may or may not have
been recovered on day of last pertinent interview and
11 cases for which total duration was not recorded.

Some light is shed on the question of reported
duration of conjunctivitis by analyzing the rec-
ords of treatment which were obtained in 1951.
There are relatively more cases in the Negro
population reported as having received no treat-
ment (10 out of 48 cases) than in the white
population (7 out of T4 cases). A greater
difference, however, lies in the number of cases
whose treatment included an antibiotic or the
care of a physician (3 out of 48 in the Negro
group, 30 out of 74 in the white group). Re-

Table 5. Duration of recovered cases of con-
junctivitis in southwest Georgia, by race,
1949-50 and May 17-October 29, 1951

Number of cases

Duration (days) 1949-50 19511t

White | Negro | White | Negro
30 3 11 1
92 35 12 1
121 69 5 4
66 43 0 1
36 19 1 0
22 16 0 3
185 162 3 2
145 180 1 0
46 61 0 0
34 22 0 0
26 21 0 (1}
803 631 33 12

.1 For cases for which approximate duration was
given, whole days of duration were obtained by taking
the first whole number above the mean.
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gardless of the efficacy of any medicine used,
the Negro population appears to have secured
less treatment of an up-to-date nature.

Seasonal Occurrence

Grouped by month of onset, the cases of con-
junctivitis in the white population show a
small peak in June but are much more frequent
in August, September, and October (table 6).
The Negro cases have two peaks, one in June
and one in October. The monthly attack rates

Table 6. Month of onset of conjunctivitis cases,
by race, May 17-October 29, 1951

Month White | Negro

May_ 3 7
June_._ . ________________________ 10 12
July_ 8 5
Auvgust._ _______________________ 18 6
September_ - ____________________ 15 7
October._.______________________ 21 11

Total____ . ______________ 75 48

present the same picture, but here, as in the
monthly totals, the numbers of cases are too
small to justify any interferences.

Spread Within the Family

In spite of strong circumstantial evidence that
the eye gnat is a vector of sore eyes, there is
no reason to question the importance of trans-
mission of conjunctivitis by contact, especially
within the family. Opportunities for the direct
transfer of infectious material from one person
to another can be assumed to be more frequent
between members of a family than between per-
sons in the community as a whole, and, on the
basis of this assumption, large families might
be expected to have higher attack rates than
small ones. For comparison with the number
of observed cases of conjunctivitis in families
with different numbers of children, the expected
number of cases can be computed for children
0-14 years of age (table 7) by adding the num-
ber of expected cases for each child in each
family. The number of expected cases for each
child is the product of the person-periods of
experience for each child times the age-specific
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attack rate, which is based on all children of
the same age and race. By thus controlling the
effect of age, the effect of family size can be
evaluated separately. In the white families
with 1, 2, or 3 children, the observed cases are
somewhat fewer than those calculated from the
rate for all families, and the ratio is reversed
in families with more than 3 children. In the
Negro families, the relative proportions of
observed to expected cases are in just the oppo-
site sequence, there being more cases in the
smaller families than the data for the whole
Negro group would lead one to expect. Statis-
tically, there is no indication that the occurrence
of sore eyes differs in families according to their
size.

Another approach to the problem of intra-
familial spread of conjunctivitis is to study
the relative rate of transmission within family
groups by computing secondary attack rates.
For diseases in which one case confers lasting
immunity, the denominator of a secondary at-
tack rate is simply the total number of family
members less the number of primary cases.
Because a case of sore eyes may not confer
immunity for even a single season (note the
large number of multiple cases in table 3), the
denominator must be corrected to include only
the persons actually at risk. The situation is
similar to that studied by Badger and associ-
ates in an investigation of respiratory illness in
Cleveland, Ohio (5, 6). This group calculated
secondary attack rates by studying selected
units of family experience called episodes. An
episode is defined as a period of 10 days which

Table 8. Number of episodes of conjunctivitis in
southwest Georgia, grouped by numbers of in-
dex and secondary cases, May 17-October 29,
1951

Number of
secondary cases | Total
Number of index cases epi-

sodes

0| 1| 2|3
1. 63| 6| 1| 2 72
2 . 4 1 0 0 5
N 2 0 0 0 2
4. ____ 2 0 0 0 2
Total episodes______ 71 7| 1| 2 81

(a) follows a period of 10 days without re-
ported illness of the type under study, ()
starts with the day of onset of the index case
(or cases), and (¢) continues for 9 more days.
Index cases are defined as all cases with onset
on the first day of an episode.

In applying these definitions to the data on
sore eyes, 12 cases were excluded, 3 because
they were recurrences of another case in the
same episode. Of the remaining 111 cases,
only 15 were secondary, and of the 96 index
cases, 63 occurred with no other cases in the
same episode (table 8). The small number of
secondary cases precludes obtaining satisfac-
troy secondary attack rates but does suggest
that there is little spread within the family,
at least after the first day of an episode.
The fact that many families which had not
had any previous or recent cases reported mul-
tiple cases with the same date of onset might

Table 7. Distribution of cases of conjunctivitis in southwest Georgia,! by number of children in family,
May 17-October 29, 1951

White 2 Negro 3
Number of children 0-14 years old Nuntfmber Number of cases Nun;ber Number of cases
o o
families families
Observed | Expected Observed | Expected
U 17 8 12. 96 5 3 1. 60
e 9 13 14. 61 5 5 4. 93
. U 5 16 18. 75 11 18 15. 47
Over 3_ e 5 33 23. 69 9 16 19. 98

1 Based on families with children under 15 years of age.

2 The value of chi-square is 6.1 (d. f. 3, P>0.1).
3 The value of chi-square is 2.4 (d. f. 3, P>>0.4).
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be the result of failure to recognize an in-
itial case, but this is not necessarily so. Sore
eyes will incubate in less than 24 hours,
at least under artificial conditions (7);
therefore, the spread from an original in-
fection might be rapid enough to result in
apparently simultaneous cases. Another pos-
sible explanation of the numerous cases occur-
ring on the first day of an episode is that they
might all be contracted from a source outside
the family, perhaps even from eye gnats. If
the infections are acquired through intrafa-
milial contact with an initial case, they are
properly considered as secondary. If they are
acquired, along with the initial case, from a
source outside the family, they are indeed mul-
tiple index cases and their origin is a matter
of real importance.

Diagnostic Symptoms

Whether or not a person was believed to have
conjunctivitis, the record of the interview in-
cludes observations on all eye conditions of pos-
sible diagnostic value. These are reported as
signs if observed during the physical exami-
nation, and as symptoms if included in the his-
tory. During the field work, bulbar hyperemia
and purulent exudate were used to diagnose
cases of sore eyes, and in consequence, these

conditions may have been reported more com-
pletely than the rest. In other respects as well,
the information on signs and symptoms must
be interpreted with caution. One reason is
that “sore eyes” is so common a disease in
southwest Georgia that many informants would
take little notice of the exact signs or symptoms
in a particular case. Another reason for careful
handling of the data is that many cases were
very mild. Though provision was made to grade
both signs and symptoms in three degrees of
intensity—mild, moderate, or severe—*“moder-
ate” was used only five times in the records,
and “severe” not at all.

Despite the character of the data, it is pos-
sible to compare some of the signs and symp-
toms in persons reported as having conjunctivi-
tis with those in persons not reported as ill
(table9). This comparison shows that two eye
conditions, palpebral hyperemia and palpebral
crusts, are not reliable in the diagnosis of con-
junctivitis. Palpebral hyperemia was found
as a sign 50 times in persons believed to have,
or to have had, sore eyes and 78 times in persons
believed not to have the disease. Palpebral
crusts were seen 31 times in persons counted as
having or having had sore eyes, and 41 times in
persons counted as negative. No other sign,
except colds and nasal conditions, was noted
more times outside the group affected by sore

Table 9. Frequency of signs and symptoms of conjunctivitis in southwest Georgia,
May 17-October 29, 1951
Current cases 0—4 All current and re- Persons not having
days old 1 covered cases 2 conjunctivitis 3
Sign or symptom
Times Times Times Times Times Times
physicall reported physica.llgr reported physica.lg' reported
observed [in histories | observed [in histories | observed | in histories
Bulbar hyperemia______________________ 20 22 36 61 0 0
Purulent exudate_______________________ 10 13 15 43 1 0
Palpebral hyperemia____________________ 12 3 50 7 78 1
Palpebral erusts________________________ 13 5 31 10 41 1
Nasal symptoms;cold._ . _______________ 4 9 12 23 13 11
Increased lacrimation___ ________________ 1 4 1 9 0 0
Adherent lids__________________________ 9 26 1 66 0 1
Photophobia___________________________ 1 12 1 20 0 0
Palpebral edema.__ _____________________ 1 3 3 10 0 0

1 33 interview-examinations.
2 117 interview-examinations.

3 2,036 interview-examinations of persons without reported conjunctivitis in 2-week period preceding interview.

. Nore: This table is based entirely on interviews which included physical examination of the eyes. It does not
include 122 interview-examinations in which the type of hyperemia was not specified.
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eyes than within this group. Palpebral hyper-
emia and crusts are therefore of dubious use in
diagnosis. As a matter of fact, palpebral hy-
peremia was often difficult to recognize with
assurance, and the presence of crusts may be
in part related (inversely) to the availability of
a water source and the frequency of washing
the face.

The use of histories in the diagnosis of sore
eyes seems to be justified on the basis of one very
characteristic symptom, adherent lids, usually
observable only when the individual awakes in
the morning and therefore rarely seen by a per-
son doing interviews. This symptom is men-
tioned in the history of 2 out of every 3 current
cases; it is the symptom most frequently re-
ported ; it is recorded as a symptom more often
than any sign; and finally, it is cited only once
in the entire study in a person without reported
sore eyes.

Discussion

To consider conservatively the results and
possible implications of the present investiga-
tion, it is well to review its limitations. In line
with the original purpose of investigating pos-
sible contacts between persons who had acquired
cases of conjunctivitis, the study population
was concentrated in one small area. It there-
fore cannot be considered a satisfactory sample
of any larger group, and its comparatively
small size is another disadvantage.

The lack of bacteriological culturing, which
might seem an insuperable handicap, was un-
fortunate, but it did not seriously affect the
study of illness as distinguished from infection.
Actually, illness due to conjunctivitis cannot
be measured by routine bacteriological cultur-
ing because infection with one or another spe-
cies of Haemophilus (aegyptius or influenzae)
has been found to persist in essentially asymp-
tomatic persons for several months. according
to unpublished observations of Dr. Dorland J.
Davis.

Another limitation is a deficiency in the in-
formation on duration of illness, which resulted
from failure to obtain the date of recovery for
some cases. Another difficulty is the lack of
basic data on immunity and the resulting prob-
lem of calculating satisfactory case attack rates.
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Because the denominators cannot be corrected
to exclude persons who were not at risk, the
ratios do not represent an expression of the
probability of infection and, accordingly, can-
not be compared by means of the usual tests
of significance.

In spite of all these drawbacks, several as-
pects of conjunctivitis observed in this study
may well be characteristic of the disease over
a much larger area. These findings are all
concerned with differences between the white
and Negro groups but are not dependent on the
fact that the attack rates in the white group
are higher than in the Negro group. First,
the reported duration of acute cases is much
shorter in the white group, and chronic cases
(lasting 2 weeks or more) are much more com-
mon among the Negroes. Second, the records
show that the white population took a more
modern and more aggressive attitude toward
the treatment of conjunctivitis. Third, in the
white population there are more instances of
multiple cases occurring in one individual.
Fourth, the white age-specific attack rates de-
cline more slowly with increase in age than
do the Negro’s.

These findings show that any attempt to
measure the incidence of conjunctival disease
should take into account the racial distribution
of the population as well as its composition by
age. They also indicate that much work needs
to be done on the problem of susceptibility. Fu-
ture studies of Haemophilus conjunctivitis
should deal with the immunity conferred by
previous cases, both treated and untreated, and
should also explore the relation of overt illness
to infection. With information on these as-
pects of the disease, it might be possible to show
that, in areas where there are frequent oppor-
tunities for infection, the occurrence of new
cases is closely related to losses in immunity.

Summary

An epidemiological study of conjunctivitis
conducted in a rural town in southwest Georgia
was based on interviewing and eye examina-
tions without bacteriological culturing. Cases
of conjunctivitis were less frequent and of
longer duration in the Negro population than
in the white population. There was no distinct
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difference in incidence with respect to sex, but
the incidence by age group was highest in chil-
dren 1-4 years of age, decreasing rapidly in the
age groups 5-9 and 10-14 years. This decline,
which was more rapid in the Negro group, is
discussed in addition to other racial differences.
A study of intrafamilial spread showed that
multiple index cases are very frequent and sec-
ondary cases relatively scarce. Palpebral hy-
peremia and palpebral crusts were of little or
no use in visual diagnosis, but adherent lids, re-
ported as a symptom by informants, were
strongly indicative of conjunctivitis.
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For his many services in the field of health and
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